Background: In this study, we aimed to evaluate the inclination of orthodontic research published in original articles in three of the most popular and recognized orthodontic journals with high impact factor; American Journal of Orthodontics and Dentofacial Orthopedics (AJODO), the Angle Orthodontist (AO), and European Journal of Orthodontics (EJO) published in a 5-year duration time frame (2010)(2011)(2012)(2013)(2014). Materials and Methods: Online search with supplementary hand searching was undertaken for original research articles in these three orthodontic journals from 2010 to 2014. Classification of data was completed autonomously by manual and direct appraisal of the manuscript of each journal. Results and Conclusion: Three thousand one hundred and forty articles published in AJODO, AO, and EJO in the particular time period were selected, out of which 1783 original research study articles (56.78%) were appraised for classification in their various respective knowledge domains. AO (82.73%) and EJO (76.99%) were relatively more committed toward publication of research work in comparison to AJODO (34.55%). Research articles based on perception and questionnaires (12%), temporary anchorage devices (11%), cone-beam computed tomography (8%), invisible orthodontics (lingual orthodontics, clear aligners, esthetic brackets, and wires) (5%), and airway examination (5%) were the five most recurrently selected subjects of interest (41%) in these three journals during the observation period. The total number of research articles published in the three journals reduced statistically significantly in 2014 when compared to 2010.
Introduction
The rising need for formatting and systematizing information garnered from the scientific and scholastic sphere has permitted healthcare researchers to evaluate scientific result in unparalleled illustrated manner.
Although clinical orthodontics has already achieved unprecedented heights, ranging from several diagnostic measures, effectual treatment mechanisms, more pragmatic vision on the retention and relapse and the methodical analysis of adverse effects during orthodontic treatment, this does not incur that more research and development is superfluous or undesired. New conception, skill, and methodology intending to advance, upgrade and augment a particular scientific turf must be pioneered first through their publication in prominent scientific journal. [1] Bibliometrics comes into sight as an imperative tool that facilitates one to plan and create various markers of information dissemination and knowledge. [2] [3] [4] Journals characterize the principal foundation of knowledge in a particular field.
[5] The world's foremost dental journal, the American Journal of Dental Science, commenced its publication in 1839. [6] Since then, the periodicals in the branch of dentistry have been acting as a medium of knowledge and means of communication within the dental fraternity and other disciplines.
In the past decade or so, there has been a remarkable increase in the number of orthodontic journals, with orthodontic literature evolving to incorporate more hierarchical evidence. Fundamental research studies have been on the rise, and comprehensive aspects of orthodontic focus such as biomechanics have been handled from the clinical and technical perspective. Highly competent research on orthodontic matters is also being published in key biomedical periodicals; however, the major chunk of orthodontic literature available to clinicians remains to be limited within the orthodontic journals. [7] This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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The increasing number of orthodontic periodicals worldwide entails the keen curiosity of specialty institutes and publishers in this sphere. However, there is a probability of a double-edged sword scenario as the accessibility of various orthodontic journals raises a query regarding the scientific worth and significance of each journal's matter. The influence of a scientific periodical can be reflected by its citedness as defined by the impact factor (IF) and its acknowledgment as predicted by its circulation, [8] [9] [10] though some authors have a different view over it. [11, 12] The science edition of Journal Citation Reports (JCRs) offers an objective and systematic way of appraising the foremost comprehensive journals critically, with computable, statistical information based on citation records. [13] The aim of this study was to highlight the key focus of research interest in orthodontics during a recent 5-year time period (2010-2014) in three major orthodontic journals with high IF. We considered the number and the type of research articles in these admired orthodontic journals to present a general overview of the in-progress published data dealing with orthodontics or coming from orthodontic divisions.
Materials and Methods
Web editions and print copies of articles published in American Journal of Orthodontics and Dentofacial Orthopedics (AJODO), European Journal of Orthodontics (EJO), and Angle Orthodontist (AO) from 2010 to 2014 were scrutinized for original research studies.
The exclusion criteria comprised editorials, letters to the editor, interviews, biographies, comments, historical articles, case reports, and reviews with orthodontic content so that we retrieved only original articles pertaining to research happening worldwide in the field of orthodontics. Systematic reviews and meta-analysis were also excluded from the study as they involve interpretation of data salvaged from combined research articles related to a specific subject of interest.
The IFs of the three professional orthodontic journals were taken from the 2013 JCR-AJODO (1.437), AO (1.277), and EJO (1.390).
[14] Table 1 shows the variance in IF scores of these journals based on the data from their publishers and the science edition of JCR during the entire observation period. The full texts were primarily retrieved from PubMed, the online AO, and science direct. Classification of data was accomplished autonomously by manual and direct appraisal of the manuscript of each journal by two orthodontists independently and concurrently. Their performance was analyzed by means of the Kappa test, of which result was κ = 0.9726 (nearly perfect agreement).
Results
Total number of articles published in these three orthodontic journals during the entire observation period were found to be 3140 ( Apart from these research parameters, cariology (5%) was another domain that deserved attention among the AJODO original articles [ Figure 4 ]. Significant number of research studies were also published on self-ligating brackets (SLB) (5%) in AO in these 5 years [ Figure 5 ]. However, there were no exceptions among the EJO articles [ Figure 6 ]. Figure 7 illustrates the year-wise publication of the number of research articles in these three well-accepted journals during the study period, depicting a moderate decline in terms of their number, probably because of the meta-analysis and systematic review studies too gaining worldwide acceptance. [15, 16] We also attempted to figure out the trend in research designs in all these three journals from 2010 to 2014.
Only the number of research articles on CBCT in AJODO showed a significant increase in frequency of publication in 2014 in comparison to 2010 [ Figure 8 ]. On the other hand, in EJO, research articles on P and Q, TADs, and CBCT rose in 2014 [ Figure 9 ]. AO was the only journal showing a reasonable increase in research articles in all the aforesaid topics of orthodontic interest [ Figure 10 ]. 
Discussion
Evidence-based clinical judgment inexorably relies on the accessibility of high-quality evidence, which can only be the result of extensive research. Journals not only constitute the most vibrant method employed to disseminate knowledge in dental specialty domain but are also a markedly vital communication medium for science. Apart from conveying the scientific output of a specific region, they pose paramount credibility and extensive dissemination of knowledge among the dental fraternity. [17] Several measures have been proposed by which the influence of a particular periodical can be verified such as the citation index, computed by IF or by its extensive acceptance as specified by how widely it circulates.
Various bibliometric studies have been published in several fields of dentistry, including pediatric dentistry, [4, 18, 19] endodontology, [20] periodontology, [21] implantology, [22, 23] prosthodontics, [24, 25] maxillofacial surgery, [26, 27] and orofacial pain. [28] Even in orthodontics, few studies on bibliometrics or citation analysis have been reported. [7, [29] [30] [31] [32] The present study performs a bibliometric analysis of orthodontic literature with the rationale of characterizing scientific output in the original research study articles in three of the most sorted and high IF orthodontic journals from 2010 to 2014.
Unlike some other studies, [19, 30] where only the title and abstract were investigated to classify the articles, this study was carried out by two orthodontists, who explored the whole manuscript independently and concurrently to inculcate reliability to the evaluation and evade measurement bias.
Out of the 3140 published articles in AJODO, AO, and EJO in the chosen time frame, 1783 original research study articles were selected and scrutinized for classification in their various respective knowledge domains. Thus, it was noted that 56.78% of the articles pertained to original research work, which is still a substantial figure, considering the fact that lately systematic reviews and meta-analysis have attracted many orthodontists' attention. [31] Although AO (82.73%) and EJO (76.99%) showed considerable affinity toward research work, AJODO (34.55%) was generous enough to incorporate other domain articles too. Kanavakis et al. [32] in 2006 conducted a similar bibliometric study on these three journals and concluded that 93.7% of articles published in EJO are research studies, whereas these articles comprise 67.7% in AJODO and 65.69% in AO. Changes over time in article types were primarily in AO and EJO with both journals accepting significantly more research articles as compared to AJODO. In another study, [29] it was examined that EJO and AO published more research articles, whereas AJODO often published case reports and other articles in the time interval Primo et al. [30] in their bibliometric analysis found cohort (23.9%) and cross-sectional (21.7%) study designs to be the most frequent in AJODO. In the Brazilian journal, however, cross-sectional studies demonstrated a 28.6% frequency, with reviews of literature ranking second with 24.6%. It is worth noting that the AJODO is a monthly publication, whereas AO and EJO are bimonthly periodicals. Access to the online publications of AO is free of cost. On the contrary, online contents of AJODO and EJO are exclusively accessible for libraries or members.
An insight into the publishing trends of various journals can help clinicians to identify those are best suited to meet their needs. Out of all the research work published in these three journals during the observation period, articles on P and Q, TAD, CBCT, invisible orthodontics (lingual orthodontics, clear aligners, esthetic brackets, and wires), and airway examination gained the five topmost significant rankings in terms of their frequency of publication. P and Q, TAD, and CBCT retained the top 3 slots in attracting research enthusiasts in AJODO and AO whereas invisible orthodontics replaced CBCT for the third ranking in respect of publications in research in EJO. These findings though are not in concurrence with a study conducted by Primo et al. [30] for a 10-year period (1999-2004-2009 ) concluded that the topics most often investigated were dental materials (17%) and treatment devices (12.4%) in AJODO. A plausible explanation for this recent high percentage of P and Q studies is the ever increasing weightage being given to what exactly the common person perceives regarding his or her outlook and basically what in particular are they expecting on the completion of their orthodontic treatment. [33, 34] Moreover, they evaluated all the published articles rather than considering only the original research ones.
TADs have increased the envelope of orthodontic treatment by providing absolute means of anchorage and have attracted great attention in recent years because of their small size, versatility, minimal surgical invasiveness, instant loading, and low cost. [35] [36] [37] CBCT too has become increasingly essential in treatment planning and diagnosis, particularly in cases concerning temporomandibular joint (TMJ) disorders, airway and sinus health, ectopic eruption patterns, incidental pathology, transverse asymmetries, and true root positioning; [38, 39] with most published articles (14%) exercising it as a diagnostic tool in AJODO.
While invisible orthodontics' popularity did not come as much of a surprise, there is a promising focus on airway and sinus health-related research and studies pertaining to obstructive sleep apnea risk and management; as people are getting increasingly aware of its deleterious effects and benefits of timely intervention. [40, 41] There was also an increasing trend toward the publication of research articles on cariology and in particular, prevention and cure of white spot lesions (WSL) in AJODO periodicals. The prevalence of WSL, considered being the precursor of enamel caries, has been reported to be between 4.9% and 84% [42] and is thus a grave concern to orthodontists and patients.
There has been resurgence in the application of SLB as indicated by significant studies aimed at assessing their efficacy and therapeutic characteristics published in AO. [43] [44] [45] Apart from the 41% share of research credited to the aforementioned five knowledge domains, the remaining 59% of research articles comprised mainly of studies based on need for orthodontic treatment, genetics, TMJ, orthognathic surgeries, treatment devices, three-dimensional imaging, orthodontic materials, morphology, pathology, and treatment mechanics. Mavropoulos and Kiliaridis [7] in 2003 on assessing the orthodontic journals from 1981 to 2000 reported that articles increasingly concentrated on treatment evaluation and diagnosis. In another study, [46] out of all the articles published between 1999 and 2008, 425 were randomly analyzed so as to establish the publishing profile of four international orthodontic periodicals. Articles on growth and development, diagnosis, and management accounted for 72.2% of the articles scrutinized. Harrison et al. [47] reported considerable differences in the content of international journals of orthodontics, implying that an insight into the publishing inclination of various journals can facilitate clinicians to recognize journals that are best suited to meet their requirements. Another recent study [48] exploring the demography of publications in South Asian orthodontic journals in the last 6 years found cross-sectional studies outnumbering randomized controlled trials and systematic reviews/meta-analysis articles.
The outcome of this study and selection of these journals are not intended to qualitatively evaluate the general content of the journal. Furthermore, the analysis of the results does not declare that valuable sound scientific information cannot be gained from non-IF journals. A considerable portion of orthodontic research nowadays is published in general dental and basic science periodicals or engineering journals such as Journal of Biomechanics, Immunology, Journal of Biological Chemistry, Journal of Biomedical Materials Research, Journal of Anatomy and Bone, among others (due to high IF). [7] Hence, the revelation of the present findings should not be generalized to periodicals not included in this study to minimize any publication bias.
Conclusion
• AO and EJO published more research study articles in comparison to AJODO (2010-2014) • Questionnaires, TAD, CBCT, invisible orthodontics, and airway-oriented articles mostly published • Number of published research articles reduced in 2014 when compared to 2010 • Considerable research articles on cariology and SLB too.
